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Farm PricesandtheGreenRevolution:
SomeReflectionson thePerformanceof
PrivateAgriculturalMarketsin Pakistan
FAIZ MOHAMMAD*
Privateagriculturalmarketingsystemsin developingcountriesare some-
timesconsideredincapableof handlingrapidgrowthin farmproducewithadequate
rewardto the producer.As such, they could discourageimprovementsin farm
productivity.This papershowsthat this is not necessarilyso in Pakistan.During
the GreenRevolutionof the Sixties,when, owingto cultivationof HYVs, total
productionof wheatand (coarse)riceincreasedsignificantly,themarketingsystem
facilitatedthe farmer'ssearchfor a desiredprice.Moretradersenteredthe trade,
and increasedcompetitionamongthemenabledthe farmerto securebetterprices
for his wheatand ricecrops.The trader'smarginat differentstagesof marketing
alsowent down duringthe GreenRevolutionperiod,signifyinganimprovement
in theperformanceof agriculturalmarkets.
INTRODUCTION
In Pakistan,asin manyotherdevelopingcountries,theperformanceof tradi-
tional(private)agriculturalmarketingsystemis seriouslydebated.Privateagricul-
turalmarkets,whichplayedamajorrolein thehandlingof farmproduceupto the
Sixtiesin thiscountryandwhicharenowbeinggraduallyreplacedbypublic-sector
corporations,areblamedfor structuralimperfectionsandfor problemsdemanding
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directgovernmentinterventioni theirfunctions[21;26;27].1 Ontheotherhand,
therearestudieswhichshowthatthesemarketshaveperformedtheirfunctions
"reasonablywell" andthereforethegovernmentrolein thisareashouldbelimited
onlyto removingtheimperfectionscreatedbyapoorinfrastructure[11;12;22].
Thedebateon thissubjectis farfromover.Theexistingliterature[2;3; 24;
25],however,doesnotcoverseveralinterestingaspectsof agriculturalmarketingin
Pakistan.Oneof themis theabilityof thesystemto adoptnewtechnologyandto
accommodatea rapidgrowthin agriculturalproductivitywithoutleaving"harm-
ful" effectsontheconsumeror onthefarmer.Sinceit is cr~cialfor thefarmerin
particularto benefitfromhis innovationsat leastasmuchastheothermarket
participantsdo, a marketingsystemwhichallowshimsuchopportunitiescanbe
consideredasawell-performingsystem.2
Againsthisbackground,thepresentpaperattemptsto studythenatureof
the farmer'smarket-determinedgainsin Pakistanfromtheintroductionof High-
YieldingVarieties(HYVs)of wheatand(coarse)ricein thelateSixties,theperiod
of theGreenRevolution[1;4;8;9].
Althoughthe criticsof theGreenRevolutionareyetto beconvincedthat
this"revolution"wasas"green"asis popularlybelieved,onecertainlyfindsthein-
creasein yieldperacreof wheatand(coarse)riceduringthisperiodassomething
unprecedentedin Pakistan'sagriculture.3Owingto theintroductionof newvarie-
ties,theyieldperacreof wheatincreasedfrom330kg in 1966-67to 435kgin
1967-68(Le.by 32%)andto 473kg in 1969-70(Le.by 43%ascomparedto the
1966-67figure).The yieldperacreof rice(allvarieties),on theotherhand,in-
creasedfrom393kg in 1966-67to 439kgin 1967-68andto 533kgin 1968-69
(Le.by36%ascomparedtothe1966-67figure).4
Thetotalproductionandthemarketablesurplusof wheatandricealsoin-
creasesignificantlyduringtheGreenRevolutionperiod[16;17;20].Theincrease
in themarketablesurpluswasboundto affectthemarketingconditionsrelatedto
thetransportationa dstorageof commoditiesand,therefore,thepricereceivedby
the farmer.Moreover,in Pakistan,wherethereis morethanonelevelof agricul-
turalmarketingandwherethe farmer'sparticipationat a particularmarket-level
dependson the marketablesurplushe holds,anincreasein farmproductivityis
likelytoaltertheenvironmentwithinwhichanexchangebetweenthefatmerandthe
tradertakesplace.Thebasicpremiseof thispaperisthatasthemarketablesurplus
of the farmerincreaseduringtheGreenRevolutionperiod,he searchedfor his
desiredpricemorethaneverbefore.Thischangein hisbehaviour,coupledwiththe
relativelyimprovedtransportfacilitiesandincreasedcompetitionamongtraders,
allowedbetterpricesofwheatandricetothefarmer.
To studythiseffectof theGreenRevolutionon thefarmer'spriceandon
marketperformancethe paperis dividedinto foursections.SectionI presentsa
brief introductionto privateagriculturalmarketingin Pakistanasabackgroundto
themainbody of the paper.In SectionII, thechangesin marketingconditions
inducedby theGreenRevolutionphenomenonandtheirpossibleffecton farm
priceshavebeenconceptualized.The methodologyandanalysisof theempirical
findingsrelatingto changesin pricesandmarketingmarginsof tradersaregivenin
SectionIII. In thefmalsection,wepresentasummaryandmajorconclusionsof this
study.
I. AGRICULTURAL MARKETS IN PAKISTAN
From amongthe marketingchannelsthroughwhicha farmproducepasses
beforereachingtheconsumerin Pakistan,therearethreewhichcanbedistinguished
fromoneanotheronthebasisof theplaceof marketingandthetypeof traders
involved.Theyare(a)villagemarkets;(b) primarywholesalemarkets;and(c)ter-
minalmarkets.sA briefdescriptionof thesemarketsi givenbelow.
1SeeMohammad[12, p. 1] for majorproblemsof privateagriculturalmarketsin Pakistan
aspointedout in theexistingliterature.
2Smith [28] regardsthisasoneof themostimportantcriteriato evaluatetheperform-
anceof agriculturalmarketsin lessdevelopedcountries.For othercriteria,seeJones [6; 7] and
Lele [10]. Also seeHarriss[5] andTimmer[29] for critiquesof thestudiesevaluatingtheper-
formanceof agriculturalmarketsin differentcountries.
3SeeGriffin [4] andKhan [8; 9] for a criticalevaluationof theGreenRevolutionphe-
nomenonin Pakistan.
4SeeMohammad[12, p. 155] for detailsof thesefigures.Figureson IRRI riceonlywere
not availablefor theyear1966-67so thata comparisonwith theyieldsin lateryearswasnot
possible.Dataon 'aUvarieties'arethereforeusedherefor thispurpose.
(a) VillageMarkets
Thesemarketsaresituatedcloseto farmgate.In somecasestherearewell-
definedareaswherefarmersandlocaltraders,knownasbeoparis,meetregularlyto
settletransactions,but in mostcasesthe beoparivisitsfarmshimselfandbuys
marketablesurplusdirectlyfromthefarmer.Thequantitieshethusacquiresare
takento city marketswhereheexpectsto earnsome"profit"overandabovehis
SFor a detaileddescriptionof variousagriculturalmarketingchannelsin Pakistan,see
Mohammad[12] andCornelisse[2] . Privateagriculturalmarketsusedto handlealmostall the
marketablesurplusof major farm outputsexceptrice in the Fifties andthe Sixties.However,
owing to the heavyprocurementof wheatby the governmentin recentyears,their role has
significantlydecreased.Nevertheless,theystill playa considerablerolein holdingfarmproducts
at differentstages.For estimatesof the proportionof farmoutputshandledby privatemarkets
in recentyears,seeCornelisse[2] , CornelisseandNaqvi[3] , and[19].
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(c) TenninalMarkets
All thosemarketsto whichthemarketablesurplusnot absorbedby village
marketsor primarywholesalemarketsultimatelyfindsitswayareknownasterminal
marketsin Pakistan.Theyaregenerallysituatedin largeurbancentres.Karachi,
Quetta,andRawalpindiaresomeof theexamplesof thistypeof markets.Traders
in terminalmarketsaremainlywholesalerswhosupplyfoodgrainstomillsforproc-
essingandto retailers.Themajorityof themarepuccaarhtiswhobuyfromother
marketsthroughtheiragentsor directlywhenproduceis broughto themfrom
otherregions.Thesemarketsarethebestequippedin thecountryintermsof phys-
icalfacilities.TheKarachimarket,beinglocatedin a portcity, is alsolinkedto
foodgrainmarketsinothercountries.
II. FARM PRICES AND THE GREEN REVOLUTION:
PROBLEMSAND PROSPECTS
Withthecomingof theGreenRevolution,Pakistan'sagriculturalsector,which
until thenhadbeencloseto thesubsistencel vel,startedproducinga handsome
amountof surplusforothersectors.It was,however,fearedthattheincreasedsupply
of agriculturalproducein themarketwoulddepressthenetpricereceivedby the
fanner.Therewereat leastthreereasonsfor suchfears.Firstly,thelower-level
markets(i.e.thoseatthevillageandprimarywholesalel vels)in whichthefarmer
usuallysoldhisproducewerebelievedto belackingin facilitiesforhandlingaddi-
tionalsupplies.Thus,thefarmer,whousuallyhaslittle"holdingcapacity"andpoor
knowledgeof marketingconditions,couldbecompelledto acceptinferiorpricesto
"getrid" of his supplies.Secondly,agriculturalmarketsin generalandthelower-
levelmarketsinparticularwerepracticallyclosedtointernationaltrade,whichother-
wisecouldhaveabsorbedadditionalsuppliesandrelievedthepressureondomestic
markets.Pakistanusedto importwheatand(coarse)riceonly throughofficial
agencies.Thegrainswerethensoldto theconsumerthroughatraditional'rationing
system'atpricesoftenlessthanthosein theopenmarket[3].Therewasverylittle
changein thatpolicyduringtheGreenRevolutionperiod,sothatprivatedomestic
marketshandledmostof theadditionalsupplies.7Thirdly,althoughthegovernment
usedto announceprocurementpricesof wheatandrice,it didnotprocureanysig-
nificantquantityto absorbtheadditionalsupplies.II Thepurposeof theprocure-
mentswasprimarilyto sustainthe 'rationingsystem'ratherthanto regulatethe
open-marketprices.Moreover,theofficialpricesweregenerallyessthanthoseinthe
openmarket,andunlesstheywereraisedto matchthelatter,thefarmerhadlittle
incentiveto sellto theofficialagencies.In thiswayprivatemarketswereleft to
playamajorrolein determiningthepricesto bereceivedby theproducerof addi-
tionalmarketablesurplus.
handlingcosts.Villagemarketswereimportantin theearlyyearsof Pakistan,but
recently,owingto improvedtransportfacilities,urbanmarkets,knownasprimary
wholesalemarkets,havebecomemoreimportant.6
(b) PrimaryWholesaleMarkets
Agriculturalmarketsare usuallylocatedin districttownsor majorsub-
divisionaltownssuchasJaranwalain Faisalabadistrict.Thesemarketsarethe
mainassemblypointsforthemarketablesurplusof theareasurroundingthem.Both
farmersandvillagetradersbringtheirmarketablesurplushere,whichis disposedof
usuallythroughthe commissionagent,locallyknownasarhti.Themajortrader,
locallyknownaspuccaarhti,whoalsoactsasawholesalerandanagentof traders
in othermarkets,buysmostof thequantitiesbroughtin thesemarkets.Thekatcha
arhti,on theotherhand,generallyactsasamiddlemanbetweenthesellerandthe
buyer(whocouldbeawholesaler,anagentof amilloracityconsumer).
Thesemarketsareusuallylocatedin speciallymarkedareasincitiesandenjoy
mostof themodernfacilitiesfor conductingbusiness,uchastelephoneandfast
modesof transportation(trucksandrailways),whicharenot availablein village
markets.Arrangementsalsoexistherefor settlingdisputesoverpricingandweigh-
ingof produce,marketchargesandothermarketingpractices.A marketcommittee,
createdundertheAgriculturalProduceMarketAct of 1939,overseestheactivities
of functionariesin eachmarket.Thetradersarerequiredto keeprecordsof their
transactionsandreporthemtotherespectivemarketcommittee.
Sincethesemarketsaregenerallybetterorganizedcomparedwiththevillage
markets,pricingprospectsforfarmersarealsobetterhere.
6In a surveyconductedby him in 1981,Mohammad[12] foundfarmers,particularlythe
largeones,sellingamajorproportionof wheat,riceandgramto primarywholesalemarkets.
7This is not to saythat therewereno changesat all in theimportedquantitiesof these
commoditiesduringthisperiod.Importsof wheatin particularhavebeenfluctuatingfromyear
to year,probablyin responseto changesin the domesticsupplyconditions.However,on the
average,therewasno significantdifferencebetweenthelevelof importsfrom1967-68to 1970-71
(Le. the GreenRevolution period)and that of the previousfive-yearperiod. The average
yearlyimportof wheatduringthe formerperiodwas1341,000tonneswhereasfor the latterit
was 1356,000tonnes.In thecaseof (coarse)rice,theimportsduringthe 1960-61- 1965~6
periodamountedto 65,000tonneswhereasduringthe 1967-68- 1970-71period,theytotal-
led81,000tonnes[15]. Thesetwo figuresarealsonotverydifferentfromeachother.
liThe governmentusedto procureonly a tiny fraction(1.0%)of total productionof
wheattill 1969-70.In 1969-70,it, for the firsttime,procureda largeproportion(95%) of total
production.This mighthaveimprovedthe pricingprospectsfor thefarmer.As regards(coarse)
rice, the governmentprocuredpracticallyno amounttill 1970-71[11]. The purposeof these
procurementswasagainto sustaintherationingsystem.
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Nowthequestionis,howwellwasthisroleplayedbythemarkets?Thisques-
tion canbeansweredprobablyin morethanonewaybutherewehavetriedto
answerit by firstpointingoutsomeof thepositivechangeswhichoccurredin those
marketsin responseto thenewsituationandthenby studyingthelikelyimpactof
thosechangesonfarmpricesandmarketingmarginsof traders.
usualremarkof thefunctionariesin thesemarketsthat"thesedaysthefarmerhas
becomesmarterthanbefore",but alsoin a numberof studies[3; 11;18]which
findthefartnersellingamajorshareof theirproducetoprimary-wholesalemarkets
ratherthantotheirtraditionalbuyers,thevillagebeoparis.10
The mainreasonfor thischangeappearsto bethatwithlargemarketable
surplusthefarmercouldaffordto makeextrasearchfor adesiredprice.In coun-
trieslikePakistan,wheretherearedifferentlevelsof markets,thetypicalmarket-
ingbehaviourof farmersis thatthosewithverysmallmarketablesurpluspreferto
sellat thelower-levelmarketsevenif theyreceivesomewhatlowerprices.It looks
likearationaldecisionastakingsmallquantitiesto higher-levelmarketsmaynotbe
profitableatall.However,withtheincreasein marketablesurplus,hecanaffordto
choosebothadifferentlocationandadifferentimeforthedisposalofhisproduce.
Thishasimportantimplicationfor thenetpricereceivedbythefarmer.Firstof all,
to thefarmerwhoforthefirsttimetakeshissuppliesto anupper-levelmarkethis
is notsimplyachangein thevenueof hissalebutanimportantimprovementi his
marketingapproach.By interactingwithadvancedmarketshecanlearnmoreabout
transport,storageandcreditfacilitiesandplanthedisposalofhisproduceinamuch
bettermanner.Secondly,whetherthemoveby thefarmertotakehissuppliesto an
upper-levelmarketis realor potential,in bothcasesthetraderin thelowermarkets
is expectedto offerhimbetterpricethanbeforebecauseonlyin thiswaycanhe
retainhis sharein thebusiness.Thishecando eitherby cuttingdownhisown
marketingmarginorbyminimizinghisbusinesscosts.
In viewof thesequalitativeimprovementsin themarketingconditions,it is
quitepossiblethatthefarmereceivedbetterpricesthanbeforewhenhisoutput
of wheatandriceincreasedsignificantlyduringtheGreenRevolutionof thelate
Sixties.To examinethenatureofthepricesreceivedbythefarmerinthisperiod,we
turntoSectionIII. .
(a) GreenRevolutionandChangesinMarketingConditions
Whilethe increasedmarketablesurplusplacedanadditionalburdenon the
existingtransportandstoragefacilities,agriculturalmarketsinPakistanseemtohave
bornethisby improvingthemarketingenvironmentwithinwhichthepriceforma-
tionprocesstakesplace. Thereareatleastthreeareasrelatedto agriculturalmar-
ketswherethepositivechangeswhichtookplacemighthaveactuallybrightenedthe
pricingprospectsforthefarmerduringtheGreenRevolutionperiod.
First of all, it hasbeenobservedthatbothat thevillage-levelandat the
primary-wholesale-levelmarkets,the numberof tradersand 'commissionagents'
increasedsignificantlyduringthe1967-68- 1970-71period.Basedondatafrom13
majoragriculturalmarketsin Pakistan,Mohammad[11,p. 56] foundthat,on
average,thenumberof jjrhtis(commissionagents)in thesemarketsincreasedfrom
98 in 1965-66to 133in 1967-68andto 154in 1968-69(anincreaseof 57%com-
paredto the 1965-66figure).Thiswasthebiggesteverincreasein thenumberof
tradersin thesemarkets,andwasperhapsdueto twomajordevelopments:(i) the
increasedvolumeof marketablesurplusexpandedtradeat eachlevelandthusat-
tractedmoretradersinto thebusiness;(ii) improvedfarmproductivityandintro-
ductionof farmmechanizationduringthatperiodreleasedsomeof thefamily
labourfromworkon farms.Someof thelaboursoreleasedwaslikelyto engagein
alternativeeconomicactivities,particularlyin tradingin farmproductsandcattle.
Otherthingsbeingequal,theincreasein thenumberof traderstendedto enhance
competitionamongthetradersandtoimprovepricingprospectsforthefarmer.
. .Secondly,in theSixtiestherewasalsoagreatjumpin thenumberoftractors
in ruralareas.9Thetractors,besidesincreasingfarmpower,greatlyimprovedtrans-
portationfacilitiesfor thefarmer.Tractor-troUieswidelyreplacedtraditionaland
slowmeansoftransportationa dmadeaccesstomarketeasierandfaster.
Finally,probablyoneof themostimportantchangeswhichtheGreenRevo-
lution inducedin the agriculturalmarketingconditionswasthatwith his large
marketablesurplusthefarmerbecamemoreselectivethanbeforeaboutboththe
timeandtheplacefor sellinghisproduce.Thischangeis reflectednotonlyin the
m. INTERTEMPORAL COMPARISON OF FARM PRICES
AND MARKETING MARGINS
Methodology
Two approacheshavebeenusedto studythebehaviourof farmpricesduring
theGreenRevolutionperiod:(i) sincethemaininterestof thispaperwasin seeing
if therewasanincreaseor decreasein tnenetpricesreceivedby thefarmer,"farm
9Total numberof tractors,which were only 3642 in 1959-60,increaseto 17753in
1966.{'i7andto 28535in 1970-71.Theirnumbershavecontinuedto increasesincethenbutat a
relatively slow pace [13] .
1°Mohammad[II] found.thatin 1979-80theshareof themarketsotherthanthevillage
marketswas59 percentin wheattradeand63 percentin the rice(paddy)trade.Cornelisseand
Naqvi[3] observedthat in 1981-82thevillagetradershandledonly 33percentof wheatsurplus
whereastherestwasdisposedof throughotherchannels.
----
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prices"of wheatand(coarse)riceduringthe1967-68- 1970-71periodwerecom-
paredwiththosein theprecedingyears,and(ii) sinceoneof theimportantdetermi-
nantsof thenetpricereceivedbythefarmeristhemagnitudeof traders'marginsat
differentlevelsof marketing,estimatesof suchmarginsfor differentyearswere
obtainedto makeanintertemporalcomparison.Methodsof estimatingthesestatis-
ticsareexplainedbelow.
A similarsetof estimateswasalsoobtainedby usingharvestprices(Ph)for
themonthsof May,JuneandJuly forwheat,andfor thoseof November,Decem-
berandJanuaryforrice.
Formally,theestimatedequationscanbeexpressedasfollows:
Pit =ao + al T + a2D + e (1)
FarmPrices
In anidealsituation,oneshouldcomparetheactual(farm-level)pricesduring
andbeforetheGreenRevolutionperiodto seeif thefarmerbenefitedfromthein-
creasein agriculturalproductivity.Unfortunately,thiscouldnotbedoneowingto
dataconstraintsin Pakistan.Secondarydataon 'montWyaveragewholesaleprices'
for selectedmarkets,asreportedin [14],werethereforeusedfor thispurposeY
Subtractingfarm-to-market"handlingcosts"fromthoseprices,"netprices"were
obtainedwhichmightbetheclosesto thepricesactuallyreceivedbythefarmer.
Thosepriceswerethendeflatedby montWyWholesalePriceIndexoftherespective
monthtoarriveatthe"realprices".12
Basedonthesedata,twotypesof estimateswereobtainedformakinganinter-
temporalcomparisonof prices.In thefirstcase,pricesof allthemonthsin ayear
wereusedto comparetrendsin pricesin twotimeperiods(viz.beforetheGreen
RevolutionandduringtheGreenRevolution).In thesecondcase,pricesrelatingto
'harvestingmonths'only (hereafterharvestprices)wereusedin studyingthese
trends.Theharvestprices(Ph)couldalsoenableustoseeif theimprovementi the
marketingconditionsalsohadanyeffecton pricesin theharvestingmonths,the
periodin whichthefarmers'bargainingpositionis traditionallybelievedtobeweak
becauseof hislimitedholdingcapacity[10]. Accordingly,takingmontWydatafor
wheatfromJanuary1955to June 1971andfor (coarse)ricefromJanuary1960to
June 1971,regressionrelationshipswereobtainedbetweenthepricesof a com-
modityin amarket,thetimevariable(1) andadummyvariable(D). Thedummy
variablewasassumedto beequalto onefromJanuary1967to June 1971andto
zeroforearliermonths.
Now,if thecoefficientof thedummyvariable(D)takesasignificantlyposi-
tivevalue,onemayconcludethatpricesimproveduringtheGreenRevolution
periodincomparisontothosein theearlierperiodsandviceversa.
Ph =bo + bl Th + b2D' + Uit
where
(2)
AveragemontWywholesalepricesof an ith commodityin any
marketat time't' minusfarm-to-markethandlingcosts,divided
bytheWholesalePriceIndex(WPI)of therelevantmonth;
= Pit of theharvestingmonthsonly;
= Dummyvariable,whichis equaltoonefor harvestingmonthsof
theyearsfrom1967to 1971,andtozerootherwise;
aI andbI arethecoefficientsof trendvaribles(whichmaybepositiveornega-
tivedependingonhowpricesofcommoditiesunderstudybehavedincompari-
sontoWholesalePriceIndex);and
a2andb2 arethecoefficientsof dummyvariablesD andD' respectively.Their
positivevalueswouldindicatethatrealpricesofwheatandricewentupduring
theGreenRevolutionperiod.
Toestimatequations(1)and(2),dataonpricesweretakenfrom[14],where-
as for handlingcostsbetweenvillageandprimarywholesalemarketsdatawere
computedfrommorethanonesource.13
Pit
P
hit
D'
11Sincethepurposeof thepaperwasto examinethebehaviourof farmpricesin different
marketinglevels,estimateswereobtainedat theindividualmarketlevelratherthanatprovincial
or nationallevel.The choiceof the marketsstudiedherewasmainlybasedon theavailability
of continuoustime-seriesof pricedatafor a particularmarket.On thiscriterion,only 13markets
couldbeselected,thelistof whichis givenin Table1.
120therdeflators,suchas GNP deflators,werealsotried.However,the resultsdid not
changesignificantly.
MarketingMargins
Twotypesofmarginswerecalculatedfordeterminingthechangesinmarketing
conditionsduringtheGreenRevolutionperiod.Theyare:(a)Combinedmarginsof
thewholesalerandtheretailer;and(2)storagemargins.
To arriveatthemarginsof thefirstcategory,themostsuitablemethodwould
havebeento calculatethemseparatelyforeverymarketingstagebetweenthefarmer
andtheconsumer.Thisrequiredataonthesellingandbuyingpricesateachstage,
butunfortunatelytheywerenotavailable)nPakistan.Alternatively,dataonwhole-
saleprices(WP)andretailprices(RP) foranumberofprimarymarketswereavail-
ableandtheywereusedtocalculatethe"grossmargins"(GM)of thewholesalerand
13The main sourcesusedwere Mohammad[11; 12], Qureshi [2], Rashid [24] and
Siddiqui[27]. Handlingcostsincludedcostsof weighingandloadingat thefarm,transportcost,
municipaltaxes,co.stsqf unloadingin market,'op-tbe-way'losses,cleaningcosts,andagents'
commission.For theirdetails,seeMohammad[11;12].
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GM =(RP-WP) (3)
months,t (fromAugustto April for wheat,andfromFebruaryto Octoberfor rice);
andP isaveragewholesalepriceinamarketin the'harvestingmonths',h (fromMaytoh
July forwheat,andfromNovembertoJanuaryforrice).Storagecostswerecalculat-
ed asthesumof rent(R), opportunitycostof thecapitalinvested(I), lossesin
storage(L), calculatedasonepercentof thevalueof thestoredcommodity,and
depreciationof bagsandothermaterialusedinstorage(D).Theestimatesofstorage
costswereobtainedonamonthlybasis.16Thedataonwholesalepriceswereonce
againtakenfrom[14]whereasthestoragecostswereestimatedonthebasisof the
informationfromMohammad[11;12],Qureshi[21]andSiddiqui[27].
theretailertakentogether.Usingdataonwheatandricepricesinmajoragricultural
markets,absolutemagnitudeofGMwascalculatedas14
andasapercentageof wholesaleprices,
(RG) = (GMjWP) x 100 (4)
Asregardsstoragemargins,onceagain osystematicdatafromprimarysources
wereavailabletohelpustocalculatethem.Secondarydataonwholesalepriceswere,
therefore,usedto calculatewhatmaybecalledoff-seasonchangesin prices.Sub-
tractingstoragecostsfromthese"changes",onecangetthemarginsearnedby the
stock-keeper.In theabsenceof theactualdataonstoragemargins,thiswasperhaps
oneof themostsuitablemeasuresonecouldusehereY Themethodofestimating
thesemarginsi formallystatedbelow.
T (Pt-Ph)
= L
t =1
EmpiricalResultsandtheirAnalysis
GOC (5)
FarmPrices
TheOrdinaryLeastSquares(OLS)estimatorwasfoundsuitableforestimating
equations1and2. Theresultsof thisestimatorarepresentedinTables1and2for
wheatandricerespectively.Thesalientfeaturesoftheseresultsarediscussedbelow.
1. Whetheronetakes'generalprices'(Le.thepricesfor allthemonthsin a
year)or 'harvestprices',theresultsindicatethattherealpricesofwheatandricein
mostof theprimarywholesalemarketsmovedsignificantlyupwardfromtheirtrend
valuesduringtheGreenRevolutionperiod.Thecoefficients°2andb2forriceprices
aresignificantat5 percentin allthecasesexceptin thatforGujranwala.It appears
thatsinceGujranwalaricepriceshavebeenundergovernmentcontroltheyrespond-
edlittletothechangesintheprivate-marketsituation.
Thecoefficientsfor wheatpricesarealsogenerallysignificantbutareeither
insignificantornegativein thecasesofKarachi,LahoreandRawalpindimarkets.The
negativecoefficientsimplythatrealpricesmighthavedeclined uringtheGreen
Revolutionperiodin thosemarkets.Thisis notanunexpectedresultastheGreen
Revolutionphenomenonwasexpectedto inducefavourablechangesmoreat the
lower-levelmarketsthanattheupper-levelones.Karachi,LahoreandRawalpindiare
amongtheupper-levelmarketsinPakistan.
2. A jumpin pricesduringtheGreenRevolutionperiodappearstohavebeen
greaterfor ricethanforwheat.Thismayhavehappenedbecause,unlikewheat,rice
isprincipallygrownfor marketratherthanfordomesticonsumption.Thefarmeris
T
[Pt -Ph)- (SCt)]T=L
t =1
NOC
T (6)
SC =(Storagecost)=(R +I +L +D) (7)
RGOC =(GOC/Ph)x 100 (8)
RNOC =(NOCjPh)x 100 (9)
andt =1,2,. . . . . . . . . . . . . . .. T
In the aboveequations,GOC andNOC respectivelydenote"GrossOff-season
Change"and'NetOff-seasonChange'in thepriceof acommodityinanymarketina
particularyear;Ptstandsfortheaveragewholesalepricein amarketin theoff-season
14Grossmarginincludesboth handlingcostsandthetrader'smargin.Therefore,in princi-
pleoneshouldexcludehandlingcostfrom thegrossmarginto arriveat"netmargin".Butowing
to non-«vailabilityof time-seriesdataon handlingcostsfor thisaspectof marketing,netmargins
couldnotbecalculated.Careshould,therefore,beusedin interpretingtheseestimates.
ISIt is perhapsan impossibletask to find the actualstoragemarginsearnedby private
tradersashardlyanyoneis willingto revealinformationconcerninghisstorageoperation.Many
researchers,includingthe presentauthor,tried to gatherinformationon thisaspectof private
marketsbut failed.SeealsoLele[10] on this.
16Calculationsof GOC and NOC werebasedon the assumptionthattradersbuy stored
Commoditiesin the harvestingmonthsandsellthemin anymonthof the off-seasonperiod.In
everyoff-seasonmonth,thereis somechangein pricecomparedwith the averageharvestprice.
This "change"representsthegrossoff-seasonchange.Whenthestoragecostfor thesamemonth
is subtractedfrom the GOC permonth,onegetsNOC permonth.Thesemonthlyfigureswere
Usedto arriveatanaveragefor thewholeoff-seasonperiodof eachyear.
-- ---~ -- - -
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Table I
Table2
Relationship betweenReal Prices of Rice (Coarse), the Time Variable,
Relationships between Real Prices of Wheat, the Time Variable and and a Dummy Variablefor Selected Agricultural Markets
a Dummy Variable,for Selected Agricultural Markets in in Pakistan, 1960 to 1970-71
Pakistan,1955-56to 1970-71
EquationusingReal Prices EquationusingHarvestPrices
EquationusingGeneralPrices EquationusingHarvestPrices Parameters Parameters
Parameters Parameters F-Values F-Values
F -Values F -Values Markets aO a1 a2 bO b1 b2
Markets aO a1 a2. bO b1 b2
Faisalabad 21.86 -0.081 6.59 21.57 22.41 -0.466 7.69 10.47
Faisalabad 13.29 0.018 0.605 23.75 14.27 -0.152 3.08 8.87 (6.09) (6.26) (3.71) (3.74)
(2.71) (2.05) (2.34) (2.89)
Gujranwala 14.54 0.048 -0.539 0.294 14.82 0.030 1.84 1.27
Gujranwala 13.78 0.017 0.638 21.39 14.25 -0.13 2.51 7.22 (.449) (0.688) (0.25) (1.03)
(2.25) (1.985) (2.16) (2.40)
Hyderabad 21.01 -0.092 5.197 16.46 21.09 -0.435 6.28 8.28
Hyderabad 13.17 0.019 0.546 20.87 14.88 -0.254 2.12 7.55 (4.75) (3.63) (2.92) (3.08)
(2.11) (1.875) (2.21) (2.18)
Karachi 32.56 -0.066 3.747 12.39 29.62 -0.351 2.99 6.48
Karachi 14.02 0.029 -0.296 20.03 14.18 -0.067 1.03 2.72 (5.28) (2.39) (3.05) (2.17)
0.98) (0.863) (1.18) (1.14)
Lahore 21.48 -0.084 5.79 27.93 21.72 -0.362 3.73 10.11
Lahore 13.83 0.021 -0.372 20.66 13.54 -0.092 1.89 3.09 (7.11) (6.65) (2.44) (2.18)
(3.37) (1.39) (1.66) (1.61)
Multan 21.46 -0.086 6.068 32.34 22.83 -0.502 5.13 12.62
Multan 13.07 0.024 0.596 24.12 12.95 -0.067 2.35 6.06 (7.39) (7.07) (5.02) (4.37)
(2.74) (1.98) (0.98) (2.33)
Okara 18.55 -0.042 5.12 17.92 15.86 -0.58 6.96 11.23
Okara 12.81 0.023 0.937 25.98 13.25 -0.128 2.55 12.67 (2.99) (4.93) 0.46) (4.54)
(2.73) (2.57) (2.25) (2.69)
Peshawar 25.38 -0.163 13.75 26.23 23.46 -0.519 4.11 8.04
Peshawar 13.77 0.018 0.565 18.23 14.75 -0.238 2.10 8.57 (5.69) (6.52) (2.56) (2.25)
0.91) (1.735) (3.32) (1.67)
Rawalpindi NA NA NA NA NA NA NA NA
Rawalpindi 14.06 0.017 -0.215 18.74 14.99 -0.219 1.86
11.27
(1.54) (0.215) (4.14) (1.75)
Sahiwal 21.23 -0.072 4.95 16.57 19.41 -0.169 8.42 11.69
(5.14) (4.84) (1.53) (4.99)
Sahiwal 12.95 0.026 0.896 26.D1 13.48 -0.098 2.64 8.92
(2.85) (2.32) (2.76) (2.16) Sargodha 20.69 -0.59 5.54 19.16 19.51 -0.168 6.5 8.43
(4.52) (5.64) (1.71) (3.59)
Sargodha 13.03 0.021 0.786 24.65 13.77 -0.175 2.87
8.72
(2.39) (1.97) (2.67) (2.04)
Sialkot 20.69 -0.053 7.52 20.]1 17.33 -0.281 7.28 11.39
(4.78) (4.93) (2.31) (4.03)
Sialkot 13.08 0.022 0.695 22.14 13.58 0.056 2.74 11.98
(2.05) (1.92) (1.27) (2.91) I
Source:
Computationsbasedon pricedatafrom [14]. For otherdata,seeMohammad[11,I
pp.267-268].
Source: Computationsbasedon pricedatafrom [14], and on otherdatafrom Mohammad
J...:
(i) Priceshererefer to averagemonthly wholesalepricesreceivedby the farmer.
[11,pp.267-268]. (ii) Figuresin bracketsaret-statistics.
Note: Pricesherereferto averagemonthlywholesalepricesreceivedby the farmer.Figures (iii) Durbin-Watsonstatistics,not reportedherefor economyof space,weregenerally
in bracketsare t-statistics.Durbin-Watsonstatistics,not reportedherefor economy in theinconclusiverange.
of space,weregenerallyin theinconclusiverange. (iv) NA =Not available.
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thereforegenerallyobservedto berelativelymoremarket-consciouswhensellinghis
rice crop. ,
3. Thecoefficientsof trendin prices(al andbd havetakendifferentsignsin
differentcases.Theseestimatesneedsomeinterpretationeventhoughthemajor
emphasisof thispaperis notonthemassuch.Asregards'generalprices'ofwheat,
theyseemto haveincreasedatmoderateratesin allthemarketsduringthestudy
period,asal is positivein all thesecases.However,somewhatparadoxically,esti-
matesof bI indicatethat'harvestprices'for wheatdecreasedduringthisperiodin
mostof themarkets.Thismayhavebeenpartlydueto thefactthatharvestpricesin
Pakistanaregenerallyobservedto belessthanoff-seasonprices,apatternotneces-
sarilyfollowedbythemonthlyWholesalePriceIndex(WPI).I7 In thissituation,if
theWholesalePricesIndex(usedasadeflatorhere)risescontinuouslyovertime,the
trendin thedeflatedharvestpriceswouldbecomenegative.As regardsthechanges
in thepricesfor theperiodasa whole(Le.generalpricesof wheat),thereis no
specialreasonwhytheyshouldhaveremainedsystematicallylessthanthechangesin
theWholesalePriceIndices.Hence,theirtrendwaspositive.
Trendsin ricepricesarealsonegativein all themarkets,implyingonceagain
thattheirnominalvaluesdidnotriseasmuchasdidtheWholesalePriceIndexover
thisperiod.Thismaybepartlyduetothefactthatthegovernmenti volvementhas
alwaysbeenmoreactivein ricetradethanin wheatrade,withtheresultthatthe
governmentwasableto keepthechangesin ricepriceslowerthanthechangesin
WPI.
CombinedMarginsof WholesalersandRetailers
Thesemarginswerecomputedforthe1955- 1971periodforwheat,andfor
the1960- 1971periodfor ricefor allthemarketsmentionedearlier.A summary
of theestimatedfiguresis presentedin Table3. Theseestimatesindicatethat,com-
paredwiththoseforthe1955-60and1960-66periods,averagegrossmarginsfor
the1967-71periodaresignificantlyower.Theaveragerateof grossmargininthe
caseof wheat,for example,is 7.02percentforthe1967-71period,whereasforthe
1955-60and1961-66periodstheyare11.48percentand10.74percentrespec-
tively.In thecaseof rice,theaveragemarginforthe1967-71periodwas19.25per-
centwhereasit was23.04percentfor the1960-66period.Thedifferencesamong
theseratesaresignificantatthe5-percentlevelinmostcases.
The fall in thesemarginsindicatesthattheshareof thosefarmerswhosold
directlyto primarywholesalemarketsin thepricepaidbytheconsumerincreased
17Thisis not to say that thedifferencesbetweenharvestandoff~easonpricesof these
commoditieshavealwaysbeengreaterthan storagecosts.For a numberof economicreasons,
harvestpricescould alwaysbe lessthan off-seasonpricesand yet not beaslow asto permit
systematicallyaneconomicprofit to thestock-keeper.
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Table3
IntertemporalComparisonof GrossMargins(of the Wholesalerandthe
Retailertakentogether)in SelectedAgriculturalMarketsin
Pakistan:1955-56- 1970-71
Markets
Faisalabad
Gujranwala
Hyderabad
Karachi
Lahore
Multan
Okara
Peshawar
Rawalpindi
Sahiwal
Sargodha
Sialkot
Average
Source:
Notes:
i
i
i
i
L 01)
Computationsbasedon pricedatafrom [14] ,
(i) The numberof starson anyfigureindicatesthelevelof significanceatwhichthe
1967-71 averageis lowerthanaveragesof the previousperiods.Onestarstands
for the I-percentlevelof significance,two starsfor the 5-percentlevelof signifi-
cance,andthreestarsfor theIO-percentlevelof significance.
NA =Datanot available.
Wheat Rice (Coarse)
1955-56 1960-61 1967-68 1955-56 1960-61 1967-68
to to to to to to
1959-60 1965-66 1970-71 1959-60 1965-66 1970-71
Percentage
13.18* 9.16* 5.48 NA 25.52** 20.90
10.75* 6.93** 5.05 " 18.85** 12.27
15.75* 10.23* 6.88 " 23.61* 19.34
10.08*** 21.52* 9.82 " 26.52*** 24.15
7.88 12.62* 9.81 " 22.45** 19.78
12.94** 12.84** 11.62 " 23.14** 20.03
NA NA NA " NA NA
6.27 7.08 7.29 " 24.95** 20.43
17.29* 7.19 9.07 " 22.05** 19.25
NA NA NA " NA NA
NA NA NA " NA NA
9.18 9.06*** 7.99 " 20.27* 15.13
11.48** 10.74** 7.02 " 23.04** 19.25
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duringtheGreenRevolutionperiod.Now,if somedegreeof interrelationshipexists
amongmarketsatdifferentlevels,thenit ispossiblethatthetrader'smarginsatother
levelsof marketingalsofell.18Thisis sobecause,otherthingsbeingequal,asignif-
icantdifferencebetweenthemarginsintwomarketinglevelscouldinducetradersto
moveto that levelwheremarginsarehigh.Thisprocesswouldtendto equalize
marginsindifferentmarkets.
GrossandNetOff-seasonChangesinPrices
Usingtheprocedurestatedin equations(5)- (9),weestimatedtheratesof
'GrossOff-seasonChange'(RGOC)andNet Off-seasonChange(RNOC)in whole-
salepricesfor all themajormarketsmentionedearlier.Theaveragesof theseesti-
matesfor differentperiodsarepresentedin Table4. like themarginsof whole-
salersandretailerspresentedabove,estimatesof RGOCandRNOCalsoindicatethat
traders'marginsfellduringtheGreenRevolutionperiod.
TheaverageRGOCin thecaseof wheat,for example,fellfrom16.45percent
in the1955-60periodto 8.32percentin the1967-71period.Thecorresponding
figurefor the1960-66periodis 12.29percent.Similarly,theRNOCfigures,which
were2.23percentduringthe1955-60periodand-.54 percentduringthe1960-66
period,wentdownto -4.57percentduringthe1967-71period.19
In thecaseof ricealso,thefiguresfor the 1967- 71periodarelowerthan
thosefor the1960-66period.For example,forthe1967-71period,theRGOCis
11.21percentandtheRNOCis -0.65 percentwhereasfor the1960-66period
thecorrespondingfi uresare15.52percentand1.68percent.
In mostof thesecases,theestimatesfor the1967-71 periodwerefoundto
besignificantlyowerthanthoseforthepreviousperiodsatthe5-percentlevel.This
fall in storagemargincanalsobe associatedwiththe improvementsin marketing
conditionsinducedby theGreenRevolutionphenomenon.Whereasa systematic
jumpin marketablesurplusenhancedthefarmer'sholdingcapacity,hisinteraction
withtheupper-levelmarketsimprovedhisunderstandingof theintertemporalbe-
haviourof themarkets.A gradualincreasein thestoragefacilitiesin thecountry
mayalsohavehelpedhiminthisprocess.
18SeeQureshi[22; 23] for evidencethat thereexistsa highdegreeof relationshipbe-
tweenthepricesin thevillageandtheprimarywholesalemarketsin Pakistan.
19Negativevaluesof RNOC mayappearsomewhatodd.But sinceRNOC, in a way, is a
measureof "economicprofit", its valuescouldbe negative,asa firmusuallystaysin businessas
longasit canmakesomepositive"accountingprofit" andnotnecessarilywhenit makespositive
economicprofit.
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N. SUMMARY AND CONCLUSIONS
Theintroductionof theHigh-YieldingVarietiesof wheatandricein'thelate
Sixtieswasoneof themajortechnologicalimprovementsexperiencedbyagriculture
in Pakistan.Notableamongthequalitativeandquantitativechangesbroughtabout
by this,GreenRevolutionphenomenonwereajumpof around40percentinperacre
yieldsof wheatand(coarse)riceandasignificantincreaseinthemarketablesurplus
of thesetwomajorcommodities.Thepurposeof thispaperwastostudytheextent
to whichthefarmermighthavegainedfromparticipatingin themarketingprocess
withtherelativelylargequantitiesof marketablesurplusmadepossiblebytheHigh-
YieldingVarieties.This wasoneof themanywaysto seewhethertheexisting
privatemarketingsystemhelpedorhinderedtechnologicalimprovementi theagri-
culturalsector.
Thepaperfirstreviewedtheenvironmentwithinwhichagriculturalmarketsin
Pakistanhadto faceanincreasedsupplyof farmproduce.Herewefoundthatde-
spitethephysicalproblemswhichtheincreasedsupplymighthavecreatedforthose
markets,themarketsmetthe"challenge"successfullyby makingsuitableadjust-
mentswithintheirstructuresandallowedabetterpriceto thefarmer.Therewasa
bigincreasein thenumberof tradersfunctioningin themaswellasin thenumber
of tractor-trolliesmakingthefarmer'saccesstomarketquickerandeasier.But,more
importantly,it wasnotedthatin countrieslikePakistanwheretherearedifferent
levelsof marketing,viz.villagelevel,primarywholesalevel,andterminallevel,the
farmer'sparticipationi aparticularlevelcouldchangewhenhehasrelativelylarge
amounto sell.Thismaybesobecausewithalargemarketablesurplusperunitcost
of marketingaproductusuallygoesdown,andthefarmerisencouragedtoincrease
hissearchfor abetterprice. Asa result,hemaynotonlydecideto sellhisproduce
in anupper-levelmarket,ratherthantoatraditionalbuyerinthevillagemarket,but
alsotoselectadifferentimeforitsdisposal.Keepinginviewthechangedmarketing
environment,thetraderateachlevelof marketing,particularlyatthelowerlevel,is
likelyto reducehismarketingmarginto inducethefarmertostaywithhistradition-
albuyer.Thenetpricereceivedbythefarmerwouldincreaseinthisprocess.
In thispaper,differentmethodswereusedto capturetheabove-statedphe-
nomenon.In thefirstplace,throughregressionestimatesitwasobservedthatthereal
farmpricesofwheatand(coarse)riceduringtheGreenRevolutionperiod(1967-71)
rosesignificantlyabovethosein theearlieryears.Wethenestimated'marketingand
storagemargins'whichin comparisonwiththosein theearlierperiodswereobserved
to havefallenduringtheGreenRevolutionperiod.Onthebasisof thesefindingsone
mayliketo drawthefollowingmainconclusionsaboutprivateagriculturalmarkets
inPakistan.
I
L
FarmPricesandtheGreenRevolution 121
Firstly,thesefindingsdo notsupporthecommonviewaboutprivateagri-
culturalmarketsin Pakistanthattheyareincapableof accommodatingi creasesin
themarketablesurpluswith adequaterewardto thefarmer.Instead,asthispaper
suggests,by allowingbetterpricesto thefarmerthesemarketscouldhaveactually
facilitatedtheadoptionof newvarietiesin theSixties.Thisis asignof theirgood
health,whichmustbekeptin mindwhiledevisinganypolicyforfurtherimproving
theirperformance.
Secondly;fromthesefindingsonemayalsoconcludethatagriculturalmarket-
ingin acountrylikePakistancannotbeviewedinisolationfromtherestoftheagri-
culturalsector.Any changeat productionlevelaffectsthefarmer'sdecisionand
abilityto markethisoutput,andviceversa.Therefore,it isquiteprobablethatan
expansioni agriculturalproductivityalsoinducesfavourablechangesin themarket-
ingconditionsfor acrop. Underthesecircumstancesit willbehighlydesirablefor
thegovernmentto focusonenhancingagriculturalproductivityevento strengthen
themarketingabilityofthefarmer,ratherthanoninterveningdirectlyinthemarket-
ingsystemandincurringbothexplicitandimplicitcosts.
Whileacceptingtheaboveconclusions,however,a fewreservationsmaybe
keptin mind. Firstly,it is importantto notethatmostofourestimateswerebased
on secondarydata,thesoundnessof whichis alwaysopento questionin countries
likePakistan.Secondly,for certainaspects,uchastrader'smarginsin villagemar-
kets,evensecondarydatawerenotavailable.Asaresult,theanalysisherewasnotas
broad-basedasit couldhavebeen.
Finally,it shouldbeemphasizedthattheobservedimprovementsin farmprices
duringtheGreenRevolutionperiod,whilemainlybroughtaboutbyinducedchanges
in privatemarketingconditions,maywell havebeencontributedby someother
factorsalso.Thecomplexnatureof thepriceformationprocessi likelytoyieldto
manyfactors,notallof whichcanbequantified.It isthereforepossiblethatprices
duringtheGreenRevolutionimprovedalsodueto forcesoutsidetheprivateagri-
culturalmarketsinPakistan.
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